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Background: The prevalence of suicide among U.S. Army soldiers has risen dra-
matically in recent years. Prior studies suggest that most soldiers with suicidal
behaviors (i.e., ideation, plans, and attempts) had first onsets prior to enlistment.
However, those data are based on retrospective self-reports of soldiers later in their
Army careers. Unbiased examination of this issue requires investigation of suici-
dality among new soldiers. Method: The New Soldier Study (NSS) of the Army
Study to Assess Risk and Resilience in Servicemembers (Army STARRS) used
fully structured self-administered measures to estimate preenlistment histories
of suicide ideation, plans, and attempts among new soldiers reporting for Basic
Combat Training in 2011–2012. Survival models examined sociodemographic
correlates of each suicidal outcome. Results: Lifetime prevalence estimates of
preenlistment suicide ideation, plans, and attempts were 14.1, 2.3, and 1.9%,
respectively. Most reported onsets of suicide plans and attempts (73.3–81.5%)
occurred within the first year after onset of ideation. Odds of these lifetime
suicidal behaviors among new soldiers were positively, but weakly associated
with being female, unmarried, religion other than Protestant or Catholic, and a
race/ethnicity other than non-Hispanic White, non-Hispanic Black, or Hispanic.
1Center for the Study of Traumatic Stress, Department of Psy-
chiatry, Uniformed Services University of the Health Sciences,
Bethesda, Maryland
2Institute for Social Research, University of Michigan, Ann
Arbor, Michigan
3Department of Psychiatry, University of California San Diego,
La Jolla, California
4Department of Family and Preventive Medicine, University of
California San Diego, La Jolla, California
5VA San Diego Healthcare System, San Diego, California
6Department of Neurosciences, University of California San
Diego, La Jolla, California
7Department of Health Care Policy, Harvard Medical School,
Boston, Massachusetts
8National Institute of Mental Health, Bethesda, Maryland
9Departments of Social and Behavioral Sciences, and Epidemi-
ology, Harvard School of Public Health, Boston, Maryland
10Department of Psychology, Harvard College, Cambridge,
Massachusetts
Contract grant sponsor: Department of the Army, U.S. Department
of Health and Human Services, and NIH/NIMH; Contract grant num-
ber: U01MH087981.
∗Correspondence to: Robert J. Ursano, Center for the Study of Trau-
matic Stress, Department of Psychiatry, Uniformed Services Uni-
versity of the Health Sciences, 4301 Jones Bridge Road, Bethesda,
MD 20814. E-mail: robert.ursano@usuhs.edu.
Received for publication 27 June 2014; Revised 21 August 2014;
Accepted 23 August 2014
DOI 10.1002/da.22317
Published online 22 October 2014 in Wiley Online Library
(wileyonlinelibrary.com).
C© 2014 Wiley Periodicals, Inc.
4 Ursano et al.
Conclusions: Lifetime prevalence estimates of suicidal behaviors among new
soldiers are consistent with retrospective reports of preenlistment prevalence ob-
tained from soldiers later in their Army careers. Given that prior suicidal behav-
iors are among the strongest predictors of later suicides, consideration should be
given to developingmethods of obtaining valid reports of preenlistment suicidality
from new soldiers to facilitate targeting of preventive interventions. Depression
and Anxiety 32:3–12, 2015. C© 2014 Wiley Periodicals, Inc.
Key words: military personnel; prevalence; suicide; suicide ideation; suicide at-
tempt
INTRODUCTION
There has been a dramatic increase in the suicide rate
among Army soldiers over the past decade, with the
Army suicide rate now surpassing the suicide rate in
the general population.[1] As such, there is a need to
improve our ability to predict suicide risk among sol-
diers so that targeted preventive interventions can be
developed, evaluated, and, when shown to be suc-
cessful, implemented. The most recent epidemiolog-
ical study of suicidal behaviors among U.S. Army
soldiers was based on the All Army Study (AAS)
survey in the Army Study to Assess Risk and Re-
silience in Servicemembers (Army STARRS), a large
epidemiological-neurobiological study of Army suicides
and their correlates.[2] The AAS assessed lifetime history
of suicidality in a representative sample of soldiers ex-
clusive of those in Basic Combat Training (BCT). Con-
siderably higher prevalence of suicide ideation (13.9%),
suicide plans (5.3%), and suicide attempts (2.4%) was
found among AAS respondents than sociodemograph-
ically matched civilians. Importantly, for purposes of
intervention planning, the majority of AAS respon-
dents with a history of suicide ideation (58.2%) reported
that their suicidal thoughts began prior to enlistment,
whereas only slightly lower proportions of AAS respon-
dents with suicide plans (52.9%) and attempts (47.0%)
reported preenlistment onsets.[3]
Given that suicidal behaviors are among the strongest
and most consistent predictors of completed suicides,[4]
and given that several interventions have been shown
to be effective in decreasing the persistence of suicidal
behaviors,[5,6] the AAS evidence regarding preenlist-
ment onset of most Army suicidality raises the question
whether it would be valuable to screen new soldiers for
a preenlistment history of suicidality in order to help
target preventive interventions early in the Army career.
Although questions have been raised about the value
of such screening due to concerns about the validity
of self-reports, barriers to effective interventions,
and conﬁdentiality,[7,8] strong evidence that a high
proportion of suicidal soldiers has preenlistment onsets
might shift the balance of thinking about these critiques.
However, an important limitation of the AAS has to be
addressed before any such reconsideration is warranted:
that age-of-onset (AOO) in the AAS was assessed
using long-term retrospective reports made by soldiers
at various stages of their Army career. This raises the
possibility that the AAS estimate of high preenlistment
onset of soldier suicidality might be in error, making it
difﬁcult to establish deﬁnitively from the AAS data the
extent to which soldier suicidality emerged for the ﬁrst
time prior to enlistment. Here, we address this limita-
tion by examining lifetime prevalence of preenlistment
suicidality in a large, representative sample of new
soldiers survyed within 2 days of reporting for BCT.
These data come from the New Soldier Study (NSS)
component of Army STARRS. We report on NSS
estimates of preenlistment lifetime prevalence, AOO,
and sociodemographic correlates of suicide ideation,
plans, and attempts among new soldiers.
MATERIALS AND METHODS
SAMPLE
The NSS surveyed new soldiers about to begin BCT at Fort Ben-
ning, GA; Fort Jackson, SC; and Fort Leonard Wood, MO between
April 2011 and November 2012. Data were collected in the days
just before BCT when new soldiers were being processed in Recep-
tion Battalion (e.g., getting physical examinations; receiving their uni-
forms). Sample sizes were proportional to the size of the cohorts at
each installation. Weekly samples of 200–300 soldiers were selected
at each installation to attend a study overview and informed consent
presentation for the study. Army STARRS staff worked closely with
Army coordinators to guarantee that these samples were represen-
tative of all new soldiers in each weekly cohort. The overview and
informed consent presentation explained study purposes, conﬁden-
tiality, emphasized that participation was voluntary, and answered all
questions before seeking written informed consent to (1) complete a
self-administered questionnaire (SAQ), (2) allow linkage of their Army
and Department of Defense (DoD) administrative records to their
SAQ responses, and (3) be contacted regarding future data collections.
Identity information (e.g., name, SSN) was collected from consent-
ing respondents and kept in a separate secure ﬁle. These recruitment,
consent, and data protection procedures were approved by the Hu-
man Subjects Committees of theUniformed Services University of the
Health Sciences for the Henry M. Jackson Foundation (the primary
grantee), the Institute for Social Research at the University of Michi-
gan (the organization collecting the data), and all other collaborating
organizations.
A total of 38,507 NSS respondents completed the SAQ between
April 2011 and November 2012 and consented for administrative data
linkage. The sample was further restricted to 38,237 respondents in
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order to exclude new soldiers who were older than 33 at enlistment for
purposes of examining survival distributions. All new soldiers selected
to attend the informed consent session did so, virtually all (99.9%) pro-
vided consent, and most (93.7%) completed the full SAQ. Incomplete
surveys were primarily due to time constraints (e.g., cohorts arriv-
ing late or having to leave early; certain respondents being unable to
fully complete the surveys during the allotted time). Most soldiers who
completed the survey also provided consent for and were successfully
linked to their administrative records (77.0%). All analyses reported
here utilize a combined analysis weight that both adjusts for differential
administrative record linkage consent among soldiers who completed
the survey and includes a poststratiﬁcation of these consent weights
to known demographic and service characteristics of the population
of new soldiers attending BCT during the study period. A detailed
description of NSS clustering and weighting is available elsewhere.[9]
MEASURES
Suicidal Behavior. Suicidal behaviors were assessed using a
modiﬁed self-report/baseline version of the Columbia Suicidal Sever-
ity Rating Scale (C-SSRS)[10] that inquired about the lifetime occur-
rence and AOO separately for suicide ideation (“Did you ever in your
life have thoughts of killing yourself?” or “Did you ever wish you were
dead or would go to sleep and never wake up?”), and among respon-
dents who reported lifetime ideation, suicide plans (“Did you ever have
any intention to act [on these thoughts/on that wish]?” and, if so, “Did
you ever think about how you might kill yourself [e.g., taking pills,
shooting yourself] or work out a plan of how to kill yourself?”) and
attempts (“Did you ever make a suicide attempt [i.e., purposefully hurt
yourself with at least some intention to die]?”). Retrospective AOO
was reported categorically for onsets under 18 years of age with “less
than 13” being the earliest. All respondents reporting less than 13 were
recoded to have an AOO of 12.
Sociodemographics. Sociodemographic variables assessed in
theNSS survey and included here are as follows: time-varying person–
year and education and time invariant sex, race–ethnicity, religion,
marital status, parental education, and nativity. Education was coded
as time-varying in the person–year survival models based on assumed
normative educational transitions. Marital status was coded as time-
invariant due to the fact that the NSS neglected to obtain information
on the timing of marriage ormarital disruption.We also controlled for
Army component (Regular Army, National Guard, or Army Reserve).
ANALYSIS METHODS
Retrospective AOO reports for suicide ideation, plans, and attempts
were analyzed using the two-part actuarial method to estimate survival
curves, a method differing from the Kaplan–Meier[11] method by us-
ing a more accurate way of estimating onsets within a given year.[12]
Discrete time survival analysis, with person–year as the unit of analy-
sis and a logistic link function,[13] was used to examine associations of
sociodemographics with onset of suicidal behaviors. The person–year
ﬁle was constrained to be in the range 12–33 years of age because only
a handful of respondents reported onset of suicidality prior to age 12
and fewer than 1% of new soldiers were older than 33 at the time
of enlistment. Strength of associations was evaluated with Cramer’s
V (ϕc). Survival coefﬁcients were exponentiated to create odds ratios
(ORs) with 95% conﬁdence intervals.[11,12] As theNSS data were both
clustered and weighted, the design-based Taylor series linearization
method was used to estimate standard errors.[14] Multivariate signiﬁ-
cance was examined using design-basedWald χ2 tests. Statistical anal-
yses were conducted using the software R, version 3.0.2,[15] with the
R library survey [16,17]to estimate the discrete time survival analysis
models.
RESULTS
LIFETIME PREVALENCE OF SUICIDAL
BEHAVIOR
Lifetimeprevalence estimates of preenlistment suicide
ideation, plans, and attempts in the NSS were 14.1, 2.3,
and 1.9%, respectively (Table 1). Less than one-in-ﬁve
new soldiers with a history of suicide ideation developed
a suicide plan prior to enlistment (16.6%) or made a
suicide attempt prior to enlistment (13.0%), while nearly
half (44.2%) of all preenlistment ideators with a plan
went on to make a preenlistment attempt compared to
only 7.4% of ideators without a plan.
AOO AND PROBABILITY OF TRANSITIONS
ACROSS SUICIDAL BEHAVIORS
Cumulative AOO curves show that the lifetime preva-
lence of preenlistment suicidal behaviors increased dra-
matically between 12 and 20 years of age (Fig. 1). The
overlap among curves indicates that transitions from
ideation to plan and attempt typically were quite rapid.
Indeed, speed of transition curves (Fig. 2) show that
81.5% of the transitions from ideation to plans and
80.4% of the transitions from ideation to unplanned
attempts occurred within 1 year of onset of ideation,
whereas 73.3% of the transitions from plans to attempts
occurred within 1 year of onset of plans.
SOCIODEMOGRAPHIC AND PRIOR SUICIDALITY
PREDICTORS OF SUICIDAL BEHAVIOR
Distributions of the sociodemographic variables con-
sidered here are reported elsewhere.[18] Usingmultivari-
ate survival models and controlling for the age patterns
documented in Figs. 1 and 2, we examined the associ-
ations of sociodemographic variables at the time of en-
listment with preenlistment suicidal behavior (Table 2).
Gender. Female new soldiers had signiﬁcantly el-
evated odds of preenlistment suicide ideation (OR =
1.4), plans (OR = 1.3), and attempts (OR = 1.6), but
the magnitudes of these associations were all small in
substantive terms (ϕc = .01–.04). Gender difference in
preenlistment transitions from ideation to either plans
or attempts among ideators were insigniﬁcant. These re-
sults suggest that the higher odds of plans and attempts
among female than male new soldiers are due largely to
elevated odds of ideation.
Marital Status. New soldiers who were unmarried
at the time of enlistment (i.e., never married, separated,
widowed, or divorced) had statistically signiﬁcant ele-
vated odds of preenlistment suicidality (ideation, plans,
and attempts; ORs = 1.7–2.1), but the magnitude of
these associations was consistently small in substantive
terms (ϕc = .02–.05). Being unmarried was not signiﬁ-
cantly associated with plans or attempts among ideators.
Race/Ethnicity. Non-Hispanic Black new soldiers
had signiﬁcantly lower odds of preenlistment suicide
ideation, plans, and attempts (ORs = 0.6–0.7) than
those who were non-Hispanic White, whereas new
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TABLE 1. Lifetime prevalence of suicidality in the Army STARRS NSS (n = 38,237)
In the total sample Among lifetime ideators
Attempt among Attempt among
Ideation Plan Attempt Plan those with a plan those with no plan
Percentage (SE) Percentage (SE) Percentage (SE) Percentage (SE) Percentage (SE) Percentage (SE)
Total 14.1 (0.3) 2.3 (0.1) 1.9 (0.1) 16.6 (0.6) 44.2 (2.2) 7.4 (0.4)
Gender
Female 17.0 (0.7) 2.6 (0.3) 2.7 (0.3) 15.4 (1.4) 51.4 (5.8) 9.2 (1.1)
Male 13.4 (0.3) 2.3 (0.1) 1.7 (0.1) 17.0 (0.7) 42.4 (2.4) 6.9 (0.4)
n 38,237 38,237 38,237 5,280 807 4,595
soldiers who identiﬁed themselves as having “Other”
race–ethnicity had signiﬁcantly higher odds of suicide
ideation and plans (ORs = 1.2–1.4) than non-Hispanic
Whites, although the substantive strength of these
associations was consistently modest (ϕc = .01–.06).
Race/ethnicity was unrelated to conditional risk of sui-
cide plans and attempts among ideators.
Religion. Relative to new soldiers whowere Protes-
tant, Catholics had lower odds of preenlistment sui-
cide ideation and plans (ORs = 0.7–0.8), whereas those
with “other” religion or “no” religion had signiﬁcantly
higher odds of preenlistment suicide ideation and plans
(ORs = 1.1–1.5), and, in the case of those endorsing
“other” religion, higher odds of preenlistment suicide
attempt (OR = 2.0) than Protestants along with higher
odds of unplanned attempt among ideators (OR = 2.1).
These associations were consistently small, though, in
substantive terms (ϕc = .02–.06). There were no signif-
icant associations of religion with conditional risks of
suicide plans or attempts among ideators with a plan.
Education. New soldiers who attended at least
some college prior to enlistment had lower odds than
other new soldiers at comparable ages of all the preenlist-
ment suicidal behaviors beginningwith the time they en-
tered college. This was signiﬁcantly so for suicide plans
and plans among ideators (OR = 0.2). Those with less
than a high school diploma reported signiﬁcantly lower
odds of making a suicide plan (OR = 0.5) than high
school graduates, but signiﬁcantly higher odds of sui-
cide attempts among ideators without a plan (OR= 2.3).
Age (years)
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Figure 1. Standardized AOO distributions of the preenlistment suicidal behaviors assessed in the Army STARRS NSS.
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Figure 2. Standardized speed of transition distributions in the transitions between first onsets of suicide ideation and plan, suicide plan
and attempt, and ideation and unplanned attempt in the Army STARRS NSS.
During the years when they were students, new sol-
diers had signiﬁcantly lower odds of ideation and plans
(ORs = 0.5–0.8), but higher odds of plans among
ideators and attempts among ideators without a plan
(ORs = 1.8–2.8) than nonstudents who received a high
school diploma. The substantive strength of the asso-
ciations between education and suicidality, though, was
consistently modest (ϕc = .02–.07). Parental education,
in comparison, was for the most part not signiﬁcantly
related to history of respondent suicidal behaviors, al-
though new soldiers whose parents were college gradu-
ates when the soldiers were not had signiﬁcantly lower
odds than other new soldiers of unplanned attempts
among ideators (OR = 0.6).
Nativity. Newsoldiers not born in theUnitedStates
had signiﬁcantly lower odds of preenlistment suicide
ideation (ORs = 0.8) than those born in the United
States. However, nativity was not signiﬁcantly associ-
ated with conditional risk of plans or attempts among
ideators.
Service Component. Relative to those in the Reg-
ular Army, new soldiers in the Army National Guard
had increased odds of preenlistment suicide ideation and
plans (ORs = 1.1–1.3), whereas those in the Army Re-
serve had higher odds of ideation (OR = 1.2), although
these associations were very small in substantive terms.
There were no associations between service component
and history of plans or attempts among ideators.
AOO of Prior Suicidal Behaviors. Among new
soldiers with a history of preenlistment suicide ideation,
those with an AOO of 13 years and later were signiﬁ-
cantly less likely than those with preteen onset to tran-
sition to a preenlistment suicide plan (ORs = 0.5–0.7)
and to make a preenlistment unplanned attempt (ORs =
0.5–0.9; results not shown).
DISCUSSION
These results should be viewed in the context of two
important limitations. First, some respondents may have
failed to report a history of suicidal behaviors due to
factors such as embarrassment or fear of negative ca-
reer consequences. This means that the NSS estimates
of preenlistment prevalence of suicidality might be con-
servative. This conclusion is consistent with the results
of previous methodological studies showing that poten-
tially embarrassing behaviors are often underreported[19]
and that retrospective reports produce more conserva-
tive prevalence estimates than prospective designs.[20]
Second, we assessed only a limited set of correlates of
Depression and Anxiety
10 Ursano et al.
suicidal behaviors.However, we did thismerely to inves-
tigate broad sociodemographic distributions. Based on
these analyses, we found that sociodemographic corre-
lates of preenlistment suicidality are modest in substan-
tive terms. This means that these behaviors are widely
distributed by sociodemographic status among new sol-
diers. Prior studies, in comparison, have shown that a
wide range of factors beyond sociodemographics are as-
sociated with elevated risk of suicidal behavior.[1] We
made no attempt to investigate this wider range of pre-
dictors here, but will do so in future analyses of the NSS
data.
In the context of these limitations, themost important
ﬁnding of the study from the perspective of the con-
cern raised in the introduction is that the prevalence es-
timates of preenlistment suicidality in the NSS replicate
those obtained from retrospective reports in the earlier
STARRS report from the AAS. This consistency adds
support to the suggestion in the AAS that the majority
of soldiers with suicide ideation and plans had ﬁrst on-
sets prior to enlistment. The NSS analyses also replicate
prior AAS ﬁndings that most transitions from suicide
ideation and plans to attempts occur within the ﬁrst year
after the onset of ideation and that sociodemographic as-
sociations with suicidality among soldiers are relatively
weak. The replication of these results across different
samples of soldiers is encouraging and suggests that the
observed patterns are robust. Each of these current ﬁnd-
ings warrants some commentary.
This study revealed that 14.1% of new Army soldiers
report a preenlistment history of suicide ideation, 2.3%
report having made a suicide plan, and 1.9% report a
prior history of suicide attempt. These estimates are in
line with those reported in an earlier study of suicidal
behavior across all nondeployed active duty soldiers.[3]
Notably, the rates of preenlistment suicide plans and at-
tempts are slightly lower than those reported in a recent
study of suicidal outcomes in a nationally representa-
tive civilian sample weighted to be sociodemographi-
cally comparable to the U.S. Army,[21] but somewhat
higher in the case of suicide ideation. Taken together,
this suggests that new soldiers have higher rates of sui-
cide ideation than theirmatched civilian peers, but lower
rates of progressing to suicidal plans or attempts. This
latter ﬁnding may be because those who progress to sui-
cidal planning and attempting aremore likely to be iden-
tiﬁed and rejected for service. It is less clear why the rate
of suicide ideation reported here is higher than would be
expected based on preenlistment reports from the Army
STARRSAAS study of active duty soldiers (8.1%) aswell
as from the aforementioned civilian study (11.7%). This
could represent a cohort effect in which newer recruits
are coming into the service with higher rates of suicide
ideation than earlier cohorts. This is something thatmay
be important for the Army to monitor over time.
On a related note, these results further support the
idea that some portion of soldiers has a history of suicidal
thoughts and behaviors which is detectable upon entry in
the Army. Notably, however, these data were obtained
for research purposes with the promise of conﬁdential-
ity. Currently, potential recruits who report prior suici-
dal behavior in preenlistment evaluations would have to
receive a special waiver in order to join the Army. Given
that context, it is unlikely that more exhaustive preen-
listment clinical screening efforts could identify many of
these cases, as reporting such behaviors would be against
the interests of recruits who want to join the Army.
Whether or not new soldiers would admit prior suicidal
behaviors at the beginning of BCT, in comparison, is less
clear, as suicidal behavior is not disqualifying for contin-
ued military service even though it is disqualifying for
enlistment. Although compelling arguments have been
made against universal screening of new soldiers,[7,8] it
is important to recognize that prior suicidal behavior is
among the best predictors of future suicidal behavior.[4]
As a result, identifying new soldiers with prior suicidal
behavior could represent an important means of target-
ing preventive interventions. A potential way forward
might be to screen for a history of such behaviors among
new soldiers after making it clear that reports of prior
suicidal behavior would lead to evaluation for preven-
tive intervention and in some cases to treatment rather
than to being screened out of service.
Data from the NSS also showed that the risk of ﬁrst
onset of suicidal behavior increases dramatically during
adolescence (i.e., from 12 to 20 years) and that the tran-
sition from suicide ideation and plans to ﬁrst suicide at-
tempt happens quickly, most often within ﬁrst year af-
ter onset of ideation/plans. These results are consistent
with prior ﬁndings from representative studies in the
general population[22–24] and among servicemembers[3]
and suggest that many new soldiers with prior sui-
cide ideation who will ever make a suicide attempt
already did so by the time that they started BCT.
The extent to which new soldiers with prior suicide
ideation (> 1 year prior to BCT)—who did not make a
prior suicide attempt—might still beneﬁt from outreach
and prevention services, remains a question for future
study.
This study also identiﬁed several signiﬁcant correlates
of suicidal behavior among new soldiers. The elevated
odds of nonlethal suicidal behavior among those who
are female or unmarried is well-replicated in the liter-
ature and the current study adds further to the data in
support of these associations.[25] Lower cognitive ability
has been linked with suicide among servicemembers in
prior studies.[26,27] In the current study, we found that
new soldiers with less than a high school diploma actu-
ally had lower odds of suicide ideation and plans overall,
but higher odds of acting on their suicidal thoughts—
especially in the case of unplanned suicide attempts. It
may be that some third variable, such as impulsiveness,
is associated with failure to obtain a high school diploma
and also increases the likelihood of acting on suicidal
thoughts. We are unable to draw any ﬁrm conclusions
regarding the causal dynamics underlying this associa-
tion, and it remains an intriguing direction for future
study.
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Another interesting ﬁnding in this study was the asso-
ciation between religion and suicidal behavior. New sol-
diers endorsing no religion or one other than Catholic
or Protestant had elevated odds of suicide ideation and
plans, as well as higher odds of attempt among those
endorsing another religion. The inverse association be-
tween religiosity and suicidal behavior has been docu-
mented in dozens of studies.[28] What is unclear in the
current study, however, is the reason for the higher odds
of suicidal outcomes among those endorsing a religion
other than Protestant or Catholic. Given that the ma-
jority of new soldiers who endorse a religion identify
as Protestant (54.8%) or Catholic (17.2%),[18] and that
attendance at religious services has been shown to be
protective against suicide,[29] it may be that those not
participating in the dominant religions are at elevated
risk because of the lack of access to the positive aspects
of such participation (e.g., supportive social networks)
or are less likely to approach their local religious leader
(e.g., Army chaplain) for help when in psychological dis-
tress.
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